Sphingosine-1-phosphate (S-1-P) and sphingosylphospho rylcholine (SPC) are sphingosine metabolites involved in cell growth regulation and signal transduction. Both compounds trigger intracellular Ca2' mobilization from internal stores, whicb may be an important event in the control of cellular proliferation.
Sphingosine-1-phosphate (S-1-P) and sphingosylphospho rylcholine (SPC) are sphingosine metabolites involved in cell growth regulation and signal transduction. Both compounds trigger intracellular Ca2' mobilization from internal stores, whicb may be an important event in the control of cellular proliferation.
They interact with unknown receptor-mediated pathways, whose mechanisms still need to be fully elucidated. We have investigated the Ca2' mobilizing effect of S-1-P and SPC in a immortalized cell line derived from respiratory epithelium, by the use of fura-2 fluorescence. Both compounds induced a rapid and transient increase in intracellular free [Ca2+ 1. The maximal effect was observed at 0.1pM S-1-P and 2pM SPC. SPC, but not S-I-P, caused a significant stimulation of total inositol phosphates accumulation, suggesting that Ca" mobilization is mediated by PLC activation. Indeed, preincubation with pertussis toxin or with the phorbol ester PMA almost completely abolished the Ca2+ response induced by SPC, indicating the involvement of a G protein type Gi/Go and a feed-back control by protein kinase C, respectively. Conversely, S-1 -P failed to stimulate inositol phosphates accumulation, although it was even more efficient than SPC in mobilizing [Ca'']. Interestingly, [Ca"] elevation induced by S-1-P was also significantly inhibited (70%) by both PMA and pertussis toxin treatment, suggesting the involvement of a G protein mediated receptor mechanism. Studies are in progress to identify the intracellular molecule generated by activation of S-1 -P-sensitive membrane receptor, responsible for Ca2+ release from internal stores via a PLC-independent pathway. Supported by P. F. lngegneria Genetica, CNR, Rome. University of Namur, Laboratory of Cellular Biochemistry and Biology, 61 rue de Bruxelles, 5000 Namur, Belgium.
PROTO-ONCOGENE EXPRESSION AND ACTIVATION
Fibroblast proliferation is a key event in several normal processes like wound and tissue repair and the control of abnormal cell proliferation leading to fibrosis is a primary problem in numerous diseases. In this study, cAMP level-raising agents were shown to inhibit human lung fibroblast proliferation induced by PDGF (Platelet-derived Growth Factor) and PMA (phosbol 12-myristate 13-acetate). We wanted to know at which level of the PDGF a n d PMA-signalling pathways cAMP interferes. The effects of PDGF are mediated via the activation of protein kinase cascades leading to the activation of transcription factors and gene expression.
We first investigated the role of phosphatidylinositol 3-kinase (PI-BK), protein kinase C (PKC) and mitogen-activated protein kinases (MAPK) in PDGF-induced cell proliferation. Wortmannin, a specific inhibitor of PI-3K, had no effect on PDGF-induced cell growth, suggesting that PI-3K activation is not essential to this fibroblastic response. We then tested the effect of PDGF on PKC activation using a colorimetric assay kit. Contrary to PMA, PDGF didn't affect PKC activity i n these cells.
Finally, PDGF was shown to induce MAPK phosphorylation (detected by gels shifts on immunoblotting) a n d activation (estimated by immune complex kinase assay). PMA also activated MAPK but to a less extend than PDGF. Dibutyryl-CAMP, an analogue of CAMP, had no effect on PDGF and PMAinduced Mapk activation suggesting that CAMP interferes either at a step downstream of the MAPK cascade or at an other level of PDGF and PMA-signalling pathways. We are therefore presently investigating the The metal-binding protein metallothionein has two major isoforms (Mt-1, MT-2) which are induced in response to metals and oxidative stress. The localisation of MT-I and MT-2 mRNAs in rat hepatoma (H4) cells was investigated using two approaches, namely Northern hybridisation of total RNA extracted from free, cytoskeletal-bound and membrane-bound polysomes isolated by a sequential detergenthalt extraction procedure and in sifu hybridisation The cytoskeletal-bound polysomes were enriched in metallothionein-I (MT-I) and c-myc mRNAs but showed a significantly lower enrichment in MT-2 mRNA. In situ hybridisation using a biotin-labelled oligonucleotide probe revealed a predominantly perinuclear localisation for the MT-I mRNA. The targeting of other &As has been shown to involve the 3'untranslated regions of those messages. The ability of the MT-1 3'UTR to target a mRNA was studied in cells transfected with gene constructs in which R-globin reporter sequences were linked either to the native globin region (3'UTR) or the 3'UTR of MT-1 mRNA. The wild-type globin mRNA was found in free polysomes and showed no localisation by in situ hybridisation. In contrast, chimaeric globin-MT transcripts were associated with cytoskeletal-bound polysomes and found in the perinuclear cytoplasm. We conclude that the MT-I 3'UTR contains a localisation signal which can target transcripts to the cytoskeleton and the perinuclear cytoplasm. A large number of cells respond to exogenous stimuli by activating a phospolipase C (PLC) which hydrolyzes PIP2 to two second messengers, inositol trisphosphate and diacylglycerol (I).
PLCs have been identified and classified into the groups b, y, and 6 and different isoforms. The PLC y l has been found to be regulated during animal development indicating that its expression can be under control of cell proliferation and differentiation (2-3). Here we report the modulation of PLC y l expression in human T lymphocytes during growth inhibition induced by interferon beta. Increased levels of PLC y l became evident after 90 min. of interferon treatment and were still detectable after 24 hr. The expression of the enzyme then declined progressively reaching control levels after 48 hr of interferon administration. The catalytic activity of the enzyme, checked in terms of nmol. of radiolabeled PIP2 hydrolyzed was found to parallel the modulation of its expression. These findings strongly suggest a functional role of PLC y l in the biological events regulating the cell growth machinery in human T lymphocytes.
